Titrating the expression of a Gi protein-coupled receptor using an ecdysone-inducible system in CHO-K1 cells.
Changes in receptor density are often associated with pathological conditions. For example, high levels of the G protein-coupled somatostatin receptor, sst2, have been detected in a number of malignant cell types, a characteristic feature that is routinely utilised as a diagnostic tool. However, how the increased receptor expression affects cellular function through alterations in G protein-coupling or changes in the intensity or duration of activated signalling pathways is poorly understood. The current report details the use of an ecdysone-inducible expression system in CHO-K1 cells, whereby the consequence of modulating the level of human sst2 receptor expression on specific transduction events can be examined. A time- and concentration-dependent induction of sst2 receptor expression was attained by exposure of cells to the ecdysteroid-inducing agent, muristerone A (MuA). Increases in sst2 receptor expression were determined by immunoassay, immunoblotting and immunocytochemical analysis. Maximal sst2 receptor expression was obtained after treatment of cells with 7 microM MuA for 24 h. Functionality of the sst2 receptor was assessed by immunoblot analysis of phosphorylated forms of MAP kinase. Following receptor activation, time-dependent increases in the level of MAP kinase phosphorylation were shown to correlate with the degree of sst2 receptor induction. Confirmation of receptor activation was determined by visualisation of ligand-induced redistribution of sst2 receptors from the plasma membrane to discrete intracellular compartments. However, in a series of further studies, both immunocytochemical and fluorescence-activated cell sorting (FACS) analyses demonstrated that over a prolonged period, stable receptor expression could not be maintained in CHO-K1 cells using this expression system. Thus, routine analysis of the sst2 receptor expressing cell population is required to derive comparable results between assays, especially when some assays provide information from the whole cell population whilst others are based at the single cell level. On the basis of these observations we conclude that, providing such quality control measurements are taken, the ecdysone inducible expression system is a useful tool to modulate functional sst2 receptor expression in an in vitro environment over short time periods.